Effect of age on progesterone receptor expression, and osteoprogenitor proliferation and differentiation in female rat vertebral cell populations.
In the present investigation, we evaluated whether the capacity for proliferation and differentiation of progesterone (Prog)-dependent osteoprogenitors in the female rat skeleton is related to the level of Prog receptors (PRs) and/or the level of circulating estrogen. We confirmed that in rats, estrogen levels at 18 months of age are higher than those at 3 months, and higher again in rats of 22.5, 25.5, and 26 months of age. Prog levels in rats of ages between 18 and 25.5 months were lower than those at 26 and 3 months of age. PR-A levels were tenfold higher than those of PR-B in cell populations where PR-B was detectable; PR-B receptors were not detectable in all cell populations. In populations derived from 22.5 to 26 months old rats, the basal levels of PR-A were higher than those derived from 3 and 18 months old rats by five- and twofold respectively. Prog treatment enhanced PR-A expression in animals of all ages. Estrogen enhanced the effect of Prog on PR-A expression in cell populations from the 3 and 18 months old rats, but had no effect on PR-A expression in cell populations from 22.5, 25.5, and 26 months old rats. This might be related to the high basal expression of PR in 22.5-26 months old rats (the 'persistent estrous' phase). Our results also confirm our previous observation that in rats, the number of Prog- and dexamethasone (Dex)- dependent osteoprogenitors, and the effect of estrogen on the response to Prog do not decrease with age. In conclusion, we have shown that the basal level of PR-A was increased in old rats, and that this correlated with increased serum estrogen levels, but not with the number of detectable Prog-dependent osteoprogenitors. We also found that Prog upregulates the expression of its own receptors and that estrogen enhances this in young rats but not in rats over 22.5 months of age, in which estrogen levels are elevated.